The present study aimed at a further evaluation of the role of glycoproteins in the formation of cholesterol gall stones in man. An electron microscopic morphometric study of the gall bladder epithelium was performed in six gail stone free subjects and 12 gail stone patients. Six of the gail stone patients were treated with ursodeoxycholic acid three weeks before cholecystectomy. The aim of the present investigation was to further evaluate the role of gall bladder glycoproteins in the pathogenesis of gall stone formation in man. For this purpose an electron microscopic morphometric study on human gall bladder epithelium was carried out with special reference to secretory granules and lysosomes in patients with cholesterol gall stones and gall stone free subjects. Also gall stone patients treated with ursodeoxycholic acid (UDCA), a bile acid known to make bile unsaturated with cholesterol and to induce gall stone dissolution, were studied.
Quantitative ultrastructural studies of gall bladder epithelium in gall stone free subjects and patients with gall stones S Sahlin, J Ahlberg, K Einarsson, R Henriksson, A Danielsson Abstract The present study aimed at a further evaluation of the role of glycoproteins in the formation of cholesterol gall stones in man. An electron microscopic morphometric study of the gall bladder epithelium was performed in six gail stone free subjects and 12 gail stone patients. Six of the gail stone patients were treated with ursodeoxycholic acid three weeks before cholecystectomy. The number and the volume density of the mucin containing secretory granules, were not significantly increased in gall stone patients compared with gail stone free subjects. Treatment with ursodeoxycholic acid did not affect the number or volume density of the secretory granules. Thus, these results do not give evidence for that the degree of cholesterol saturation influences mucin content in the gall bladder wall of man. A major new finding was that gail stone patients had a markedly reduced total lysosome area and volume density of lysosomes compared with gail stone free subjects, a finding which may be related to a decreased intraceilular degradation of protein and/or mucin.
Wahlin et al23 have shown that the mouse gall bladder epithelium has a basal secretion of glycoproteins. Electron microscopic and cytochemical studies have established that these mucous substances are present in secretory granules. 23 Mice fed a lithogenic diet displayed an increased synthesis ofglycoproteins in the gall bladder epithelium and an enhanced secretion before gall stone formation.'4 These findings have been confirmed by Lee and Scott'6 and recently by MacPherson et al2425 in ground squirrels.
The aim of the present investigation was to further evaluate the role of gall bladder glycoproteins in the pathogenesis of gall stone formation in man. For this purpose an electron microscopic morphometric study on human gall bladder epithelium was carried out with special reference to secretory granules and lysosomes in patients with cholesterol gall stones and gall stone free subjects. Also gall stone patients treated with ursodeoxycholic acid (UDCA), a bile acid known to make bile unsaturated with cholesterol and to induce gall stone dissolution, were studied. Supersaturated bile is considered to be a necessary factor for cholesterol gall stone formation. As supersaturated bile is also a common finding in subjects without gall stones, however, other factors seem to be of importance.' A crucial event in gall stone formation seems to be the formation of cholesterol crystals -that is, the nucleation process. 3 The nucleation time is thus much shorter in gall bladder bile of gall stone patients compared with normal subjects. 4 Rapid nucleation has been suggested to result either from an excess of pronucleating factors and/or a deficiency of antinucleating factors.'-' Several studies using the cholesterol fed prairie dog as an experimental model of cholesterol gall stone formation have implicated gall bladder mucin as an important nucleating agent.8'-Also mice fed a lithogenic diet develop cholesterol gall stones along with an increase in mucin production. '4-'7 Human gall bladder mucin accelerates nucleation of cholesterol crystals in model bile. 8 Gallinger et al19 found that mucin from both abnormal and control bile shortens nucleation time in a dose dependent manner. They 
LIPID ANALYSIS OF BILE
The concentration of total lipids in the gall stone free group was higher compared with the gall stones as well as the UDCA group (Table III) .
The cholesterol saturation in the gall stone group was increased compared with the gall stone free group. UDCA treatment normalised the cholesterol saturation.
CHOLESTEROL CRYSTALS
Three patients in the gall stone and one in the gall stone free group had monohydrate crystals in the gall bladder bile (Table I) . Two in the UDCA group had crystals, both with unsaturated bile. The crystals all appeared at the first day. The bile samples were inspected for at least three more days. Granules Volume density(%) 25 5 (1-8) 26 5 ( 1 5) 19-4 (3-8) Lipid concentration (g/dl) 15- 0 (1 5) 7 9 (1 7)* 4-8 (0-8)t
Cholesterol saturation (%) 69 (7) 102 (9) 
